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The new strategies of modified electrodes for the 
electrochemical pesticides determination have been 
developed to improve the sensitivity, selectivity and 
speed.  These schemes also are suitable for the 
developing to the environmental trace analysis.  
These chemical modified electrodes, as well as pulse 
cleansing training and adsorptive accumulation 
process, have been employed. In this plan, the MnO2 
modified electrodes were used to develop a new type 
of aromatic amines and dinitrophenol based pesticide 
electrochemical determination.  A dual carbon paste 
and dual carbon ink electrode used as the analyze 
generator electrodes for p-aminophenol and DNOC 
pesticide. The selective advantage is attributed to the 
lower applied potential for the reductive determination 
between the modified electrodes and analyzes.  
The MnO2 was a strong oxidative agent for the 
aromatic amine and its deviation and produced 
benzoquinone and quinone-like products, respectively.  
These changes also give the advantages for 
electrochemical scheme from oxidative mode to 
reductive mode and avoid the electropolymerization on 
the electrode surfaces. The lower applied potential and 
reproducibility improvement were the characteristics of 
MnO2 modified electrode for the aromatic amine and its 
deviation determination. 
 

























































































1994 ? Pedrero ??????????????
???????????????????
-dinoserb ????????(47)????? 0.0V ??
?????? dinoserb ????????????
???????????????? dinoseb ???

































???????? MnO2 ???????MnO2 


















?? Quinone ??? Hydroquinone ???????
???????????????????????
??????? 











+  H2O  
O
O

























































































??????? 4.8 ?? 

























???????? 0.3% (20 ml)?0.8% (50 ml)?1.1% (100 
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?????????????? pH 5.0 ?????
????????????????????? pH 
5.0 ????????? acetate, phosphate, citrate ?
succinate buffer????????????????
?(phosphate buffer)????(acetate buffer)????
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?????????? aniline ? phenol ?????
?????????????????????
benzoquinone???????????aniline ?
























?????????? 0.05M pH 5.0 ???????
????? 50 mV/sec ?? 1 mM DNOC ?????
???????????????????????
-1.0 V????? DNOC ????????????



































































































































??????????????? 0.125 mM ???















































































?? 0.0 V ?????????????????












































































































?????????? DAOC ? MnO2 ?????
???????????????????????
??????????????????????
??? MnO2? DAOC ?????????? 















??????? 0.6 ml/min ??????????
????????????????? 0.6 ml/min ?
??????????????? 13.16 nA????











0.2 18.0 3.33 
0.3 13.2 4.54 
0.4 10.8 5.56 
0.5 9.0 6.67 
0.6 7.2 8.33 
0.7 6.0 10.0 
0.8 4.8 12.5 
0.9 3.8 15.79 
1.0 3.5 17.1 
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? 60.5 mV/pH???? benzoquinone ??????
?????????????????? Nernst 
Equation ??????????????????











?????????? pH 5 ?????????
?????????????(acetate buffer)???
??????(crtrate brffer)?????????


































100 mL???????????? 0.6 ml/min ???











?? 20 mM DNOC ??(r=0.999)?????????
???????????????????????






















? ? ? ? ? ? ? ? ? ? ? ? ? polyphenolic 
compound??????????????????
??????????????? 10 ppm SDS ??
????? 20 mM DNOC ???????? 10%??
???????? 0.49%?20 ppm SDS ??????
??? 15%???????????0.2%???10 ppm 
camphor??????? 20 mM DNOC ??????
?? 2.8%?????????? 0.82%?20 ppm 
camphor????????? 4.9%????????









































1.B. Schultz, J. Chromatogr., 299, 484 (1984). 
2.R. D. Jones and M. A. Hood, Can. J. Microbiol., 26, 
1296 (1980). 
3.R. Shimp and F. K. Pfaender, Appl. Environ. 
Microbiol., 49, 402 (1985). 
4.S. M. Sultan, I. Z. Alzamil, A. M. A. Alrahman, S. A. 
Altamrah, and Y. Asha, Analyst, 111, 919 (1986). 
5.J. A. Holme, J. K. Hongslo, C. Biorge, and S. D. 
Nelson, Biochemicaal Pharmacology, 42, 1137 (1991). 
6.G. O. Rankin, K. W. Beers, D. W. Nicoll, D. K. 
Anestis, S. K. Hong, J. L. Hubbard, J. G. Ball, M. A. 
Valentovic, and P. I. Brown, Toxicology, 108, 109 
(1996). 
7.S. K. Hong, M. A. Valentovic, D. K. Anestis, J. G. Ball, 
P. I. Brown, and G. O. Rankin, Toxicology, 110, 47 
(1996). 
8.M. L. Anthony, C. R. Beddell, J. C. Lindon, and J. K. 
Nicholson, Arch. Toxicol., 67, 696 (1993). 
9.A. Dasgupta and G. Kinnaman, Clin. Chem., 39, 2349 
(1993). 
10.L. M. Fowler, J. R. Foster, and E. A. Lock, Arch. 
Toxico., 67, 613 (1993). 
11.J. A. Hinson, L. R. Pohl, T. J. Monks, and J. R. 
Gillette, Life Sci., 29, 107 (1981) 
12.C. Klos, M. Koob, C. Kramer, and W. Dekant, Toxic. 
And Appl. Pharmaco., 115, 98 (1992). 
13.B. A. Hasan, K. D. Khalaf, and M. D.Guardia, 
Talanta, 42, 627 (1995). 
14.K. D. Khalaf, B. A. Hasan, A. M. Rubio, and M. D. 
Guardia, Talanta, 41, 547 (1994) 
15.K. D. Khalaf, J. Sancenon, and M. D. Guardia, 
Talanta, 40, 1173 (1993). 
16.K. D. Khalaf, J. Sancenon, and M. D. Guardia, 
Fresenius J. Anal. Chem., 347, 52 (1993). 
17.K. D. Khalaf, J. Sancenon, and M. D. Guardia, Anal. 
Chim. Acta, 266, 119 (1992). 
18.B. Schulta, J. Chromatogr., 299, 484 (1984). 
19.D. M. Radzik and P. T. Kissinger, Anal. Biochem., 
140, 74 (1984). 
20.S. S. Zhang, H. X. Liu, and Z. B. Yuan, J. 
Chromatogr. B, 705, 165 (1998). 
21.K. W. Street, Jr. and G. H. Schenk, J. Pharm. Sci., 68, 
1306 (1979). 
22.K. Kronkvist, U. Lovgren, L. E. Edholm, and G. 
Johansson, J. Pharm. Biomed. Anal., 11, 459 (1993). 
23.O. Niwa, Y. Xu, H. B. Halsall, and W. R. Heineman, 
Anal. Chem., 65, 1559 (1993). 
24.E. P. Gil, H. T. Tang, H. B. Halsall, and W. R. 
Heineman, Clin. Chem., 36, 662 (1990). 
25.I. I. Koukli, A. C. Calokerinos, and T. P. 
Hadjiioannou, Analyst, 114, 711 (1989). 
26.F. A. Mohamed, M. A. AbdAllah, S. M. Shammat, 
 12
Talanta, 44, 61 (1997). 
27.N. H. Cnubben, B. Blaauboer, F. Spener, and G. 
Schmitz, Anal. Biochem., 220, 165 (1994). 
28.R. M. Smith, S. J. Bale, S. G. Westcott, and M. M. 
Smith, Analyst, 114, 771 (1989). 
29.I. Meier, S. E. Shephard, and W. K. Lutz, Mutation 
Res., 238, 193 (1990). 
30.I. Quinto, E. de Marinis, M. Mallardo, A. Arcucci, R. 
Della Morte, and N. Staiano, Mutation Res., 224, 405 
(1989). 
31.M. Nehez, A. selypes, E. Mazzag, and G. Berencsi, 
Ecotoxic. Environ. Safety, 8, 75 (1984). 
32.J. Muller and R. Haberzettl, Arch. Toxic. Suppl., 4, 59 
(1980). 
33.S. Grilli, G. Ancora, P. Rani, A. M. Valenti, M. 
Mazzulo, and A. Colacci, J. Toxic. Environ. Health, 
34, 485 (1991). 
34. D.Parent-Massin and D. Thouvenot, J. Pharm. 
Toxic. Methods, 30, 203 (1993). 
35. http://www.epa.com/  
36. N. C. Buckman, J. O. Hill, R. J. Magee, and M. J. 
McCormick, J. Chromatogr., 284, 441 (1984). 
37. H. Roseboom, C. J. Berkhoff, J. I. J. Wammes, and R. 
C. C. Wegman, J. Chromatogr., 281, 331 (1981). 
38. R. T. Krause and Y. Wang, J. Chromatogr., 459, 151 
(1988). 
39. D. E. Ott, Journal AOAC, 62, 93 (1979). 
40. J. A.Coburn and A. S. Chau, Journal AOAC, 59, 862 
(1976). 
41. J. Hrivnak, Z. Stota, and J. Dolezal, J. Chromatogr., 
20, 143 (1965). 
42.F. Guan, K. Watanabe, A. Ishii, H. Seno, T. 
Kumazawa, H. Hattori, and O. Suzuki, J. Chromatogr., 
714, 205 (1998 ). 
43.F. Ngan and T. Ikesaki, J. Chromatogr., 537, 385 
(1991). 
44.K. ? . Weissmahr, S. B. Haderlein, R. P. 
Schwarzenbach, R. Hany, and R. Nuesch, Environ. 
Sci. Technol., 31, 240 (1997). 
45.H. O. Friestad, D. E. Ott, and F. A. Gunther, Anal. 
Chem., 41, 1750 (1969). 
46.A. Mikolajek, Mikrochim. Acta, 6, 1229 (1969). 
47.M. Pedrero, B. Casado, F. J. M. de Villena, and J. M. 
Pingarron, Fresenius J. Anal. Chem., 349, 546 (1994). 
48.http://www.epa.com/  
49.L. J. Chinn, Selection of Oxidations in 
Synthesis-Oxidation at the Carbon Atom, Marcel 
Dekker Inc., New York, 1971, pp. 72. 
50.M. Hudlicky, Oxidants in Organic Chemistry, 
American Chemical Society, Washington, DC, 1990. 
315. L. Binder, K. Kordesch, and P. Urdl, J. Electrochem. 
Soc., 143, 13 (1996). 
51.A. H. Gemeay, H. Nishiyama, S. Kuwabata, and H. 
Yoneyama, J. Electrochem. Soc., 142, 4190 (1995). 
52.A. Yamada, K. Miura, K. Hinokuma, and M. Tanaka. 
J. Electrochem. Soc., 142, 2149 (1995). 
53.K. Kordesch, J. Gsellmann, M. Peri, K. 
Tomantschger, and R. Chemeiil, Electrochim. Acta, 
26, 1495 (1981). 
54.Y. F. Yao, N. Gupta, and H. S. Wroblowa, J. 
Electroanal. Chem., 223, 107 (1987). 
55.H. S. Wroblowa and N. Gupta, J. Electroanal. Chem., 
238, 93 (1987). 
56.D. Y. Qu, B. E. Conway, L. Bai, Y. H. Zhou, and W. 
A. Adams, J. Appl. Electrochem., 23, 693 (1993). 
57.C. C. Castledin and B. E. Conway, J. Appl. 
Electrochem., 24, 707 (1995). 
58.Q. Feng, H. Kanoh, K. Ooi, M. Tani, and Y. Nakacho, 
J. Electrochem. Soc., 141, L135 (1994). 
59.M. M. Doeff, T. J. Richardson, and L. Kepley, J. 
Electrochem. Soc., 143, 2507 (1996). 
60.H. Ouboumour, C. Cachet, M. Bode, and L. T. Yu, J. 
Electrochem. Soc., 142, 1061 (1995). 
61.K. H. Hwang, S. H. Lee, and S. K. Joo, J. 
Electrochem. Soc., 141, 3296 (1994). 
62.J. M. Tarascon and D. Guyomard, Electrochim. Acta, 
38, 1221 (1993). 
63.D. Guyomard and J. M. Tarascon, J. Electrochem.. 
Soc., 140, 3071 (1993). 































































































(???)????????? DNOC ?????? 
